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(54) METHOD FOR DISPLAYING RGB AND SYNCRONIZING VIDEO SIGNAL WITHOUT 
USING AUXILIARY FRAME STORING MEMORY 

(57)Abstract: 

PURPOSE: To solve problems to be generated at the time of 
displaying video data based on various video standards on a 
liquid crystal display(LCD) without preparing an auxiliary 
frame memory and an address system. 
CONSTITUTION: An input video signal is sampled and 
analyzed to discriminate which existing video format 
corresponds to the input video signal. The video signal is 
conditioned so as to suit the LCD device 10. When the number 
of lines of the video signal is less than the number of effective 
display lines in the LCD, every other video frame is displayed 
and a display frame rate is reduced to a half of an input frame 
rate. When the number of lines of the input signal is less than a 
half of the number of effective display lines, the input signal is 
supplied to a line buffer memory 38, the input signal is read 
out from the memory 38 to the LCD by twice the video input 
line rate and a video image more desirable than covering a 
large part of the LCD panel is formed by the double scanning 
of each line. 
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i£^^i:"r § c ^ < -r ^ X >^ W h tP^gr 

- ^ a t- ^ y a - ^ t . 

mE-T^^ -J ^ Mt ^ nfc e :t "t"— ^ 45 j: t;tuf b-^ 

tuts ^' U-Y X >!r If ffi *5 J: XlmtE ^ ^ y 
f^Vxyu>flc«S&-r§>^^>4^V<5^i3>hn-;l/^|g 

iRlMt^tCjS^L. L C D7j<¥^cJ;tf L C DSii:Rl){|y^ 

- ^ tulBf'^ X U YSfitc^Sg-r S y/l/- n 

fjlB^Jgf§Hi:/3tciS^b. fufBS^7j<^m;^J^tufBf5+S 
tulBfsI»3fg-^m;'3lciSi§:L. M®^nfc(Rll9!^f-^^MfB 

^W-t^tSpIixV xyu-r^sJiti:A;'jtr7';^^jiPia 



5S|5i«^-r^^§TfeoT. SuiBA:'3t?T^^*^A:^j>^l^ 

^^mt^^ctrs<y'^7syu^yu-L.u—hv^&. 

SulBA;^Hf7^^:ttciS^L. fufB^moA;'jt:-r^;^^-rv 
:^^-r^ >^:t-*^^y htf^^^/cii^tcSugBAt/tfT'^^ia 

m^.^lfi&mL. futB^^W^n/ceT^^;t:7;t-V^y h'lf 

X y U Y e T^^t -r > J: 0 ^^S: V ^ ^ 3 tut a 

^tOy^b-A^fuIB^^B^f^V^l/yUYtc^tl&L. tuIBl 
ry^^a:>y\y-U(D\^^^\i^tiiS^mu^ntcmmM^ 
-jV\z^r>X'^m^riX. MlBA;^ylf-r^iD'7U-AU 

^wr^fSB^T^-r X7'i>Y^H±tcA;be^-f^^^^isPig 

[If 3 ] wl^b't^ X 7^ ^B±tc A;tF tf 7=^^ ^ 
31Pia^-r§^HTSoT. fuiaA;^iiff';i-:^)'^A:^>'b 
- A h n § ^iScco A ^7=^^ ^ Y 

L. MfBv=^YX:/^^«@:0^'ffiffij'7U-AIB1t>^tU^ 
^^v^ <h ^ C ^ ^ < f^V X 7" U-t"7 W A h T^iS: 

tufBA;^t:7'^^tcjSgL. SufB^^cT) tf-T-^^tAtr^-Yv 

ii^'J:tf5>«Tb. tytB^acDA;^eT^:t^-r>A^eT^:i- 

T^V X y b Y ^iDlScD^^i^i^^TT 

fu IB^ W ^ n /c If 7^^;^- :7 ;t - ^ ^y h 'If $g g-:) v > T t^V 

t: T^^^ 7^ - ^ ffi 1^:^^ L . tu f B tr x ^ f—^^ti iS^ 

^ xy u>rsMtc^3t>T#^:&-^-r y(Dm(D^^iu.T(D 

IfT^^tfi^^^LTi/^^^^. z:fi^^lfT^^;^ttS;^j:S:M 
IBL C Dtc>K*&-r^^Y>/^>yyr>i^';#g^. 

MiBA;^! H ^ v/)^xV X y u-Y ^ 

fil*t-i)igWnVhn--^4o<ktf-r--:$f/^XV:^;-i;> 

[n-g^:^4] fSp1!,7=VxyuY^S±tcA*lff^^;t>& 
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tut St"^ ^ jV }£j':t'r- ^ mt}^<^Zf/^^y y T $WfS 

fuf2-r^>^^;l/l:x:4--f'--^. mtir^m^^mt). MIS 

U-YSSfrc«f&-r ^ XT' T^T^* "D T. 

tulHlf 7=^*5=^^ Xt/U^f ^-r VC0S[;b^MfeA;'j If T^ 

WX^--;I/^nfctf-T:tai;'jtcffl]JEL. LCDlf7-*:t 
•T- ^ ^MtS^^'T X y b-r L . 

MtH-r ^ xy u-r^stcet^a-r ^MfSf^Y xy u-r^g 
^^t^xiryy^t. 

m^^^~r^:^fix$>^T^ mMxti}^'f:^f:)'^xt}yiy— 

t-r^Ct^<7'^7.:/\y^yU—L.U-hT^m(D7' 

^^Ji^t-i)X'r'y7'^. 



/c:e'r;tm;^co 1 -^^^(oyu—L.^mm&^n'f^y.ir 

U-ftC^^gL. Sutei O^^cDv^U-AtOlfT^^^tait?:^'^^ 

buIBt^^ y.y^\y^y u-l. h ^tufSA;^ \£y':^(Dy 

^mt ^ fge^T^v X y b-r mmicxti if t^^^pi^^x 

ClijRile] fSBliT^Vx>^U-r^M±tcA/jt:-r^^^ 
isPi^^f ^^©-eSoT. tut2A:/j If 7^:^/0^ A;'j:7l^ 

Mta7=^-<x7'u><^H*^Maj:7b'-Afeit><^u^ 
^is^ ^ -r ^ c ^ < -rV X u-Y :7 1.-- A h 

m^E^^(D\£7'^:^Xti^-f:y^^^^}£'f:ty:^—'^y 
h mn(D Tc a6 JrC mmXti if t^^:^ ^ ^ttfr^ ZfmM b . fij 

iB^sto A;'^ If "r^^-fiy mtm e x :t ^ x y u-r ^ 
{cMLX(Diimit'^nrc 2 oco-^^ >'^o-rV xy i^-r ^ 

nrcif-r:tai;'j^M«b. Suf27'^'Xyu-r;b^A:^tfT' 
A*fB1t^g^-r ^ X 5" -y s 

[000 1] 

siiss^tcMb. mmi.<mmyu-L.mm^^'j 
^i^mr^^ t^<mmh > v^x ^}Sb^7==^v xy w 

[0 0 0 2] 

[fie^C0St5] ?t^h^>>>X^ (TFT) m^mf^Ts 
yi^-r (LCD) ^S^itiT^'^d-lf^g^^^-r^Ch;^^-^ 
^^^(DtLrm^Xh^o T F TS»J^L C Dt^VX 
y W X 7^ A t c jI ffl ^5 J: ^ M -r ^ f 1 ^ CO ^0 ^ :^ 7 ^ 
--*r^^<iO#It;0^S^o 1 9 8 9^7^25 

0tc-rj-^X(Nicholas)tC#%^n/c^ai|tl*lg4, 8 
5 1, 8 2 7^. 1 9 9 0¥2^ 6 StC^tT^tlfcta 
X^ffi(Morozuini et al)cO*ll1^I^^4. 8 9 9, 1 4 

l-^^J:t5 1 9 9 0^6.^ 5 BlcWn-^tlfciy^ y >(S 
hannon) (D^mm^m 4 . 9 3 1, 7 8 mr^Etf^^ 

0. cne)ti^Tcctc##(?D/cA6^0An^nTv^ 
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[0 0 0 3] l/Ko/j>(0^^:Q:L C Dm$&# (i/^- 

0 P 0 1 1) ^mfTLT^O. Ctlibfrtl 988^8^ 

1 8 B:JocfcD''l 9 9 0^12^1 1 BtC^fN— Uffi(V 
ogeley et al) tC^n^nfgtT?nfc3ieatffF^ 4 . 7 

6 3, 9 9 3^4oj:t/^4. 9 7 6. 5 3 6^tC^^n 
Tl.^i»cfcatC. t^i5?iO{-^Mp°p (I^IS?^^ (CRT) £0 

S/Xt-I^ i/^ o /c 3 :/ 1! ^ - ^ ffl^tc jg-^-T^ § .i; ^ 

CO 0 0 4] S>^?OSi5?WIlSc0^c:ft6JC. CCDXvt^r' 
^^-K (VG A^i:t/A p p 1 e Mac \ \) 

•r:tXi5rVi5i^-K(Oi.Hi:A¥^tg^f±^tSC»S^. 

^>^icg>}<^n§^micnecDx^>^^-Ftc^^m 

cfc 3 tc^lt^nrci^X'rAti-S:&§X^ V^- FtcSS-g- 

[0 0 0 5] ^<£Dt:v^t^Xffl^tC:fcl/^T. tf7^4-1f$B 
^S^-r § c ^ tiJtHn V t! :i - tf T-';^^pi^tc o T 
itf^L^.^Ct-C^^ ( r^PiJ t:-7';tlip°pti:nvt!zL- 
^ - ^ / X ^ J: a* ;^ ^ U X- y t c ifl Z ^ -t X ^ c 

->X-r AcOi: -5 J5:it5»J/^X^/VbT \L=f^=f-^^^^^ 
'r^feCDT£>§) o <i'r'^«^iO(lcr)J:3:^T^Vxyb 
-fti. LCD-^-XCDiS^S/XxA (3|^BI1f 4 , 7 
6 3. 9 9 3^tcrFf1^^nTV^-i>J:3^) ^/c^fgXF 
bX'7-"^Xx-v^H> (*llJltf¥^4, 9 7 6. 5 3 
6^tcr^1^^nTl>^J:3?3:) tc J:^^£0-efe^o fi^o 
T. ^cOJ:-5^}IPi>'X'rAfe. V G A;}o J: ijF/^/cti 

Mac I \o:^m£<r>^^'^7.^:y^—Yo:i^^^h'f. 

EGA. CGA. Apple IK Mac. Here 
u 1 e s^<7DJ;5*fiv>t:T';^-x^>^^-F^^i::^Mlc 

[0 0 0 6] fi^F^vv^x^^^B^BT^Vxyi^^tcj^-r 

^3FiSfD^ltti. ^V-:^ ^-y ^■^V:5?*AT^'trX;^^U 
(DRAM) tc3f^tC«{^L/cam6^1t'l4^«-r'i>ffl>^ 

^VG Aef';^-f-Vxyb^tc^a^T^i> -tr;l/. "T^t) 
"^a^^O§>^^t^^5#*^2 5 0 OTJH^cOU- hTifi^iJtC 



7FUX43d;D'IKl(j^n. ^-IB^ti 1/6 O^^i/^L 1/ 

7 o#sic-]Sy Fixx^n. SiKid^n^o 

[0 0 0 7] CCOJca^Srrgi^T^^VXT'U-rtC^'V^T. 

(T^-^^:^^c7)fTa)ia^tc{±t^T^fca6tc) ^iMF^v 

nb^tK €>UU 1 6 ^U-bri>'F ($^l/6 0#) coil 
•r ;t U >' U ^y F J: D ^> t) fit -«9P^SIgi!jfl 

^$ /-c ti U >^ U *y ^ M^i^j'^Jg^t L ^1/ > C i: b 

T^. Cc7)J:3^MHti. ®^:3>h"^XF^c^Uv^i^ 
#^^#x.^i/>o ^f^tc. D R AM'tr;l/<?DJ:3lc. TF 
T?grp-t;l/ti3fmtcm31t<: (1 ^U-trn>FlXT£Offlr^ 

TO tf H/>mfii^Stt An. 1 0 0 ^ u ^2 n V f«± 

[0 0 0 8] f'^xyU>rcDJ^-ttJg:il^L. 
[0 0 0 9] 

^t. mmm^^v^^(D>'7.'ris^^Lx\.^^tiK 4 so 

^^y^(D^—^t^$>K^. L c D7=-VxywgS±ii:4 

SO-^-fVA^S^o ^LT. ST^b-Ati^^lCT^^X 
7'U>r;&;0/^-L. lff=':d-r'-^coj?t>t)tc#A^nT 
o>-5Sittli|Wif ^y Fti:^co>^U-A£OlfT':t7^-i5?(7)« 

[0 0 10] «e3feco/U>^;l/n>Fn— ^t^i^ffilT^M^ 
^5?-r^>^ r7'-4^'r^^-\'J (— flSW^CCRT-r^^rX 
7'Wi:{£ffl-r^J:3tc^ti-^n^) tc^oi/^Tti. 

[0 0 1 1 ] EGA (enhanced graphics adap 

tor) CO tf 7^- ^ ^ mTjk-r ^ct^att^^o m^ff^ s> 

;B^c7)EG Atr-r^^-r— ^{i. CRTcDimUJ^co 

4^>'^7)^^cos^tc|jg< 3 5 o^-rvoeT^'^T^— 

*LTl^^o L C D/^^>;l/C0±gPT 3 5 0"5^^>£Ox— 
^^*4•r§C^{iffi¥i9:C^TS^o b;b^L*;b^a. 
/^:t^/K?3«WcD3 5 0-^>r>'^^gL/c:tg. mtf^^rA 
(Dy\y-I^icmtSmiC/^:^^;l'0:>mK><Dl 3 0^^> (/^ 
^^;l/CO^t*tO 4 8 0'y^:yt^^\£y^y^7^r-^(D3 5 0^ 

[0 0 12] x-dx < ^ E G Av'-i^ tcomm^mnr 

^fci^i^c. ^a^EG AX^>^-FtCJ:-pT«*&^n 
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[0 0 13] Lt^L^ff^i^. ±feoj:5ti:t:v=^^-r-^ 
<D5^^y(D^t^T FT LCD±(D^^iy(D^^O'P^ 

CCO*S^. AoT< ^'T^-^;O^L C D±(DSiJ>J?cO{iiBtc 
—9-' j: o T»I ^ n i) ^ fc Wtc M A 

Coo 1 4] coFnija^wi^-r^t^^coT^ati. iff^^- 
CO ^ o >y ^s^^mcse-^ T7 F ux^nM^ffi^ni) 

cli:tc. ^<(7)^§y6^;&T-VxyU^ti6 4 0 X 4 8 0 

[0 0 16] «^5-r^^A/jl:x^fi^tc;fett§ 
V£0|S(;^^'rV xy b^Sa±T-rV XT^U-YffltC* 

[0 0 17] CCOcfc3^E^-x';tjaJli/X7^Aco±3SL/c 

tmto^XfT KUXC0/'cA6£0S/X5^A^Sfrt^c: ^sS: 
<. TFT L C DT^Vxyi^'Y±tcef^::tx'-i5?^* 

[0 0 18] ^mM(Dm(0^mt. Kti\f:'f:^(D'y^y 
Tb^T FT LCD-r^rxyW^O^-rvOS^D^^i^l^T 

TS^ L C Df''i'X7'l^^±^c r^J >^l^-At:-7^^pi- • 

[0 0 19] 

t*. T F T'tr;l/CO m-^m^ ( 1 a t e n c y ) J ^fij 



2(0>^U-Atc?^LTti:S*S-rSo 10^^0-71^— A 
cOS^TS)^/cii). lf7=^::d-T=^-YX:/U-r U-hei. 
6DS#6 0:7U— AfDfttDDJC. S#3 0 37]^— 
§0 LA^L^S:*^^. e7':t7=^YXyW±tc:J3l^Tti^ 

U^yi/o-i/XT^A^i^^g^-^t-r. f^^Tfe^o 
[0 0 2 0] fficD^SSWC:Jol^r«. S^^^ftl^eT^J*- 
7^-^:6^ TFT L C Dtc4ott^7^VxyU>fffltc^ 

yz^^U^S^t. A;'3t:f^;t^'rv^D§>^?^ai;^-rH' 
X7'l/-r±tci:fi^S'r^ c ^^pTt^tc LTV^^o 
[0 0 2 1] 

i%mm\ m^y]y-Kt^m:^z-mht^^hr^< rg 

^mmr^t. fie*o^Mh^>>?x^?Ks^7^^xyu 
-rs/XT-A^b^^KfflSfi^tcia^^nTi^^o y^v-^y-^h 

yu^iu^^h 1 2^vx¥75ffRjicia^j^nTi^§o w 

^^/l/CO^-^^) M^j3S:LCDti4 8 0?f^=&L. #tTfrC 
lilO;b^^, ^5:|3j;IfWO3i^fef0§>^tCj^iSf §30 
CfOc^-^^^SB^iJ^CtiQ 0 0. 0 0 Offlti±CDS*§Jll^ 
[0 0 2 2] ^f'VXT'U^XU^^^^h 1 2ti. §XU 

p« > h tcgaa-r siSBi h v vs^'x ^ x-r ^y i 

l^WLTl/^^o. ttil^Of^^C^^t^^TOT^Vxyix^ 
xUp^VhtcBIM-r^X^^y^V^-^^l Ui. tSSa 
gSgP2 2tC*3V^TtTWf*l 4tcSM^tirv^:So X-r^y 
^JcOfflSS^g|5 2 3^c^5V-T^j3gi*l 5 

SEE^«Sa^^^>£OT'S^o §T F TX^^y^:/^^g^ 
[0 0 2 3] ^Ti7Df'VX7'l^Yxl^^>htC±fcja;^J± 
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[0 0 2 4] «jf^4^. §^TC^)±T^OX-r*y^V^#|g^ 

^n-So 1 -3c?)tT^i*: 1 4*^!aie^n§^. ?ij»t*i s 
(7)tfig:o^^m<7)mffi^br^n^ncoH^^ffii etctt 

coo 2 5] H*«®i 6±co-»®mcj:oT. wmi 

X^cDSSi:^®**® 1 6 ^' j;a'±fc31«@ 1 7 (DF^^O^ 

CO 0 2 6] ±iBL/cJ:'5lc. H*«® 1 6±(Om^Hffi 
t)-r;6HcM^L^5:;^^^^ 1 0 0 ^ U -trn > KJ;^±i7)gmr^ 

a t e n c y) J cOlf^^fiJ^L. ffl8&>^ U-AIBH/^ 

coo 2 7] mmmr^v^Q^^^xsmm-yar-^-^vyfi 
T^':^ f^^- ^ t* ^ ii^u/ J; o T it PiT^v X y u-r 

§o ^fS. 0:7U-A(7)eT';i-M»TU-hti. T 

FT LCDili^cO m^nms iJ^&n\i^ >^U^y;^cD 

CO 0 2 8] -^mm^mmmm^^\^^x\it. l c d/^ 

^^;l/CO^T (Sfcti^^^< ^€>>^a5^) ^^S-r^/ci6 

\z{t'pr^'t^^^^^ ii'f^r^ xy 

m^mmj yu-Kic^-^x^^r^^mm^it. t 



v/:7 Mxv^Xi5?tCffLl^^aElf^y h*^#t$&^ni> C 

^^^^^ (b 1 a n k i n g) J irl^-^fflSEHi. HiSf^W 
ti'^y hcDSP$fJ. L C D^n^y ^/^;l/XC0iIp$(MtcJ:o 

[0 0 2 9] L C D/U^;l/COM^U-b(i:> AoT<^ 

/c i6 ^ c }g ^ - ^ EE ^ t i :/ > 4^ > ^11 ^ ^ fg ^ 
LTl/^^Se^OL C DiyXT^AtCtfT-^^T^'— ^^S^L 

/c*sm*^\ lastc^^nr^oo. X'DX<^\£v':t7'- 
^tm^-^ri^m^cD^yu—L.icMLXT'^xfiy-f 

(Dm^x^'Tj^micmKi^E-^tixx^^^c tti^t>t^^^o 

[0 0 3 0] 04tc:fett§*^0^T{i:. AoT<^trT' 
r:/^V^tC^n (b l a n k e d) J . {S^cOS^m 

L> iyiy-L.t)^^(Dmma2mm<m0-^rixi^^o 
[00 3 1] mm^j: L c D7k^mm^<^zfmmmm^<ji^ 

X. 4oJ:t;7=^-^A;b0^f&tc j^oT. 01(7)7=Vxy 
^tSSJL/ciSS*. ^^.jiv^T=^^xyu^MfTmi^^< 

^To^'8'icfev>T. s^^n/ciiift<:op°pMti> yu— 

A/s^^y:7T4oJ:tf^^?5:Mje (6 0^;l/^y) cDUv^b^y 
>^iL^1£fflLTt#e)nfcfecD,^±<|«ID-efeo/Co X4^ 

^iS-e^^SatOy^U ^y:^^/cfi3i>h^Xh/;d 

[0 0 3 2] ±iELfcJ:3tC. tJe*Olff^;^-f'^xyU 
-r->X7"AtC:fetti)SytOr^MtJ:. if 7^;e-Atf:6^^L C D/i 

[0 0 3 3] '^t^cOLCD/^^'^;Vff^}£y':tr'^Xyiy^ 
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